Down-regulation of insulin receptor substrates (IRS)-1 and IRS-2 and Src homologous and collagen-like protein Shc gene expression by insulin in skeletal muscle is not associated with insulin resistance or type 2 diabetes.
To examine whether altered gene expression of insulin receptor substrates (IRS)-1 and IRS-2 and Src homologous and collagen-like protein Shc is an inherited trait and is associated with muscle insulin resistance or type 2 diabetes, we measured mRNA levels of these genes by a relative quantitative RT-PCR method in muscle biopsies taken before and after an insulin clamp from 12 monozygotic twin pairs discordant for type 2 diabetes and 12 control subjects. Insulin-stimulated glucose uptake was decreased both in the diabetic and nondiabetic twin, compared with healthy control subjects (5.2 +/- 0.7 and 8.5 +/- 0.8 vs. 11.4 +/- 0.9 mg/kg x min(-1); P < 0.01 and P < 0.02, respectively). Basal mRNA levels of IRS-1, IRS-2, and Shc were similar in the diabetic and nondiabetic twins as well as in the control subjects. Insulin decreased mRNA expression of IRS-1 by 72% (from 0.75 +/- 0.06 to 0.21 +/- 0.04 relative units; P < 0.001), IRS-2 by 71% (from 0.55 +/- 0.10 to 0.16 +/- 0.08 relative units; P < 0.03), and Shc by 25% (from 0.95 +/- 0.04 to 0.71 +/- 0.04 relative units; P < 0.01) vs. baseline as demonstrated in the control subjects. The postclamp Shc mRNA level was slightly higher in the diabetic twins (P = 0.05) but similar in the nondiabetic twins, as compared with the control subjects, whereas postclamp IRS-1 and IRS-2 mRNA levels were similar between the study groups. There was an inverse correlation between postclamp Shc mRNA concentration and glucose uptake (r = -0.53, P = 0.01; n = 22) in the controls and nondiabetic twins. However, the decrease in Shc gene expression by insulin was not significantly different between the study groups. In conclusion, because insulin down-regulates IRS-1, IRS-2, and Shc gene expression in skeletal muscle in diabetic and nondiabetic monozygotic twins and control subjects to the same extent, it is unlikely that expression of these genes is an inherited trait or contributes to skeletal muscle insulin resistance.